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1.  Introduction 
α-Oxygenated ketones are widely found as a 
substructure in natural products and also work as useful 
precursors to heterocycles in synthetic chemistry.
 
 In 
1969, House et al. reported a multistep conversion of 
ketoxime acetates into α-acetoxy ketones, which involves 
N-methylation by Me3O
+
BF4
–
, deprotonation by NEt3, 
[3,3]-sigmatropic rearrangement of the N-oxyenamine 
intermediates, and hydrolysis.
1
  If formation of the 
N-oxyenamines from the ketoxime acetates is promoted 
by coordination of a Lewis acid, this transformation is 
expected to be achieved without the N-methylation step.  
However, use of hard Lewis acids such as AlCl3 ends in 
Beckmann rearrangement initiated by coordination of the 
acids to the ester oxygen atom.
 
In this study, the author envisaged that coordination of 
an appropriate metal complex to the imino nitrogen of 
ketoxime esters could promote the selective formation of 
N-oxyenamines.  To prove this working hypothesis, he 
designed ketoxime ester-type substrates having a pyridyl 
substituent as a directing group to facilitate N-coordination 
of the oxime moiety at a metal center and found that 
[Cp*IrCl(-Cl)]2 acts as an efficient promoter. 
 
2.  Results and Discussion 
Reaction of [Cp*IrCl(-Cl)]2 with ketoxime acetate 1a 
Reaction of 2-acetylpyridine ketoxime acetate (1a) with 
[Cp*IrCl(-Cl)]2 at 25 ºC in CH2Cl2 resulted in the 
formation of 2-(α-acetoxyacetyl)pyridine imine complex 
[Cp*IrCl{C5H4NC(=NH)(CH2OCOCH3)}]Cl (2a) as red 
crystals in 83% yield (Scheme1), which was characterized 
by spectroscopic and elemental analyses.  The structure 
 
of the cation has been confirmed unambiguously by an 
X-ray diffraction study of 2a’, the BF4 analogue of 2a.  
Complex 2a’ possesses a three-legged piano stool 
structure, where the C1=N1, Ir1–N1 and Ir1–N2 distances 
are similar to those of structurally related Ir(III) diimine 
complexes.
2, 3 
Similar reactions with 2-acetylpyridine oxime benzoate, 
tosylate, and carbonate proceeded smoothly to give the 
corresponding α-substituted 2-acetylpyridine imine 
complexes (33–84% yield), and the pyridyl group in the 
substrates was found to be essential for the reaction. 
Deuterium exchange reaction 
 
 As mentioned in the introduction, the tautomerization 
between ketoxime esters 1 and N-oxyenamines in the 
Ir(III) complex is postulated as a key step.  If this is the 
case, the α-CH of the imino group in 1 coordinated to an 
Ir(III) complex is expected to be deuterated in the 
presence of D2O through the equilibrium in Scheme 2.  
However, such intermediate species A and B has failed to 
be observed, probably because of their rapid conversion to 
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complex 2.  Hence, the Ir(III) complex having a 
2-acetylpyridine oxime methyl ether ligand (3) was 
adopted as the model starting material, and its deuteration 
was monitored by means of 
1
H NMR. 
 
 Reaction of 3 with [Cp*IrCl(-Cl)]2 at 25 ºC in CH2Cl2 
resulted in the formation of the corresponding cationic 
complex [Cp*IrCl{C5H4NC(=NOCH3)CH3)}]Cl (4) in 
74% yield (Scheme 3).  Although treatment of CD2Cl2 
solution of 4 with D2O exhibited no spectral change, 
further addition of NEt3 (0.4 equiv) or 1a (1 equiv) caused 
slow disappearance of the methyl signal at  2.88 in the 
1
H NMR spectrum.  It was also confirmed that no 
deuteration of 3 proceeded by treatment with excess 
amounts of NEt3–D2O.  These results suggest that 
coordination of an Ir(III) center increases the acidity of the 
α-CH of A, which in turn accelerates the tautomerization 
leading to the corresponding N-oxyenamines and the 
subsequent rearrangement. 
Crossover experiment 
 To elucidate the rearrangement mechanism, a crossover 
experiment using a 1:1 mixture of oxime esters 1b and 1c 
was performed (Scheme 4).  ESI mass analysis of the 
reaction mixture indicated that all four possible products 
2b, 2b’, 2c, and 2a were formed, which implies that the 
present isomerization involves a dissociation- 
recombination process of the carboxylate group rather 
than the intramolecular [3,3]-sigmatropic rearrangement. 
In a similar crossover experiment using oxime sulfonate 
5a and 5b, however, formation of the corresponding 
crossover products could not be confirmed by 
1
H NMR 
analysis.  More detailed study would be needed with 
respect to the  
rearrangement of  
oxime sulfonates. 
Proposed mechanism 
Considering the above results, the following overall 
mechanism is proposed (Scheme 5).  Deprotonation at 
the α-position to the imino group of A affords the neutral 
Ir(III) oxyenamine complex B.  Then, elimination of 
AcO
–
 leads to the cationic iridium imido complex C.  
Finally, the product 2a is formed by nucleophilic attack of 
AcO
–
 at the exo-methylene carbon of C and the 
subsequent protonation.  
3.  Conclusion 
In this study, a novel transformation of  
2-acetylpyridine oxime esters into the corresponding 
α-oxygenated 2-acetylpyridine imines in an Ir(III) 
complex under mild conditions has been developed, and 
its reaction mechanism has been evaluated. 
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